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(54) SURFACE-HYDROPHIUC MOLDING AND ITS PRODUCTION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a highly hydrophilic highly 
biocompatible molding by forming on the surface of a molding a 
hydrophilic layer comprising a polymerizable compound having a 
hydrophilic group except a heparin residue and a polymerizable 
compound having a heparin residue. 

SOLUTION: The polymerizable compound (A) having a hydrophilic 
group except a heparin residue is a polymerizable compound having 
a hydrophilic group such as a sulfone group, a quat. ammonium 
group, or a carboxyl group, and the polymerizable compound (B) 
having a heparin residue is a heparin derivative of the formula 
(wherein R is a direct bond. -0-, -CONHCH2CH20-, or the like; 
and Hep is a heparin residue). A hydrophobic photopolymerizable 
composition is molded into a shaping, and the shaping is brought 
into contact with a hydrophilic liquid containing components A and 
B and irradiated with an actinic light, whereupon the shaping is 
cured, and the hydrophobic compound and the hydrophilic 
compound are copoiymerized at the interface between the shaping 
and the hydrophilic liquid to chemically bond molecules of the 
hydrophilic compound to the surface. No photo polymerization 
reaction takes place in the hydrophilic liquid except the interface of 
contact. The surface- hydrophilic molding does not suffer from 
swelling. 
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-)\<<»$tf*2%m\L-&m ; hU/fn-J^P/tyFU 

(^^) 7^'Jl^-h. hiJ/fD-JH^>hU 
^) 75"JIy-h. MJX [ (^37) 7^'Jni'M+ 
->x^;p] ^ry->7^-h, ^>^xuxui — ;PMJ 

(y<^) 7^'J|y-hO*P*3«IEYt:^«ii:^>^x'J 
XUh-^fh7 7i"J|y-h^ ^'J-fe , J>v 

(^^) 7^U ly-h'\+-y-y t -xl/>v-ry->7^-h 
©*D^4-em-&#5 ; ->'^>^xUXU I — Jl^y b F 
D^->^>^ (^^) 7dMJly-h©*D*5'irtBfl:fc 

«b ; ^>^xuxu ] — (^^) 7i"ji/- 

[0 0 3 4] Sfc. *«WCffifflt4»*tt{t#* 
(a) iLTti, fX7iy-M-yxW-y- 
^) 7^U;H6#JD«J©*P€rx7p*>'»|gO 7 
^ ') JUlXrik #Ul-f«« (/^) 7i7'J 

[0 0 3 5] Z.mnmiK.mt'tm (a) tt, m^Tffl 
l^-S^tt). 2a«_h©^#I*ii^bTffl^SCl l *: ; b 

[0 0 3 6] MIC. *%By1©Sjgy^ftT*^ffl-rS 1 ^x 

#) (a) (Cli. ^SICISUT, l^xtftcm^tt^iSft 

lffl#-r-5rk^#l<i:L-T«. x^JV 
^) 7i"JU-h. (y<^) 7^'Jly-h. ^ 
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-K Xf7UJl- 7^'JU-K 7irjl, 

77'Jl/-K -iVtf )],=.)], 7?UU— 

atf ens, 

[0 0 3 7] ±E©a*tert:£a (a) soti^ffi: 
0. aB«*ttaaa©*aaaa* (IP*>ia®ft 

(b) ©*{t») oSR«««sffi*«ittwr*c:t*<r io 
**. «*tf. ft&tt. B»ffltt. a*a& IS. 5S 

«WPH«»*«2«tt±#rfti»*tt{td» (a) CD4> 

a # u v - mm. & m ® & * r * « «t ^ . 

a, £«te©{t-&tt£jfl^Tfc. *««a**Lfcir»a 
uv- awa. aaa©fl:£a£. 
*K»aa*aft-a*s£* i aarsfc^afcaa l 
Ttt*«a*««®av»ay v-trs^asaa-rn 20 

[0 0 3 8] *R9!"ra*ttfl:a* (a) £ffl<^5#a 

a*a*£jrr«aaaa*£<5a 
io, aaaa»*a*au aaaa-cfc^-aaffc* 

[0 0 3 9] *«K©aifi^ffiC*l»T. *7KttCD^;fi 30 
^tt*ftJ««l*IR»UfcR»» (b) tt. M*tt{t-&% 

(c) S^fT5«*ttS# (d) ca«LT*»63ta 

a«fts-r©ia aaanfeaasaawicaaTS* 
a^ttttBJi«i©ifii4«ritS«T?**a*tt<t^* 

(a) (d) C&ftLttfrxbO. 

[0 0 4 0] **tt<DJta'&ttlftfi!i**03ta^ll*6ffl 

iHFf »ca^tt^afpr:att^* 2 «a±a-r*a*a 
{t^* (a) . atffca£tt*«sfn-ai6£*#-*-«8i 

(c) *a^$-&-5dt*<nI«B^t><3DT**n 

«. «r»=*jia* t «t<. a*, a*. 5s?*;p«aiMMHi, 7 

*Oi^&3ta^H*fi3atbTtt. p-tert- 
7'Wl'h^DD7t|-7iy>, 2, 2' ->'ll- + 
->7-frh7x/>, 2 -t b'D*->- 2 -/5=-;U- 1 - 
7 jt-;i/^n/1>- 1 -^->CDiD$7-t h7i/ >S ; 
^>77i7/, 4. 4' -fXv^^JU75y^> , y 50 
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7x/>. 2 -i7DD5 L ^+-y->l-> > 2-^^JU^^" 
*V>b>. 2-X^;i/?^-^-y->h>, 2--TV7D 
YDVtttty hXDPng'r h>m ; ^>V*-f >, ^> 
7-f >/7-JUx-T-jk ^> , /-f >-f V 7a tfJUx— f 

[0 0 4 1] fta&ffl&aa. a*tt©#a&ttffif£ti 

aaa^ftaaaaaacaa-r* t>©T»* £ -taw 
slk a*tt©3ta^ttaa*'t'<wta^a*Mi«a 

a. 0. 0 1~2 0ii%OKlA«tK, 0. 5~ 

i oag%©igffl^#tcs?SL^. 

[0 0 4 2] ftS^rHB&SiJcofdiic. ^a^^^jfcffiffl 

[0 0 4 3] a*tt©3tafcttaattfctt. -ecofficofig 

*«>a©a#iUTa, itaaaaaawatt 
atLTaa-rsau v-, aaaa4&wateaasij<fc 

LTtMEf-Btf'Jv-. £aa&£®atta. 795H 

«*&2©a<ta, #6jw. a«aa£«>*a. #?lk 

[0 0 4 4] #»a<&«*ttaa (d) tt. S^tt^Ffig 

fn-aa^*ar*a*tt{t#» (o «3-fc**aa 
at-r*. «i*tta&: (d) a, ^cotetc> a»J« m^r 
^itsj, a«aaa?!et**aauTt>«tir>*«, *&wx~ 
«ar*stt3taK»tta*a^B*MW*a*bav>j: 
-?-©«t'5fe5ta-&M^?M*-&w-r?)t, 
a^a^aft— aa^sa-rsaattfliff* <o «»a 
aa^b. a*a«# (d> ©jsoiiLffifflcoi^tc^gp 

^tUSCDT. jftK&H. L^L^f^s. 5ta-& 

■aa*a*-r*«a"c*-9T'b. m&Mitm^mm& 

[0045] &*tta# (d) cav»sn*«*tt, 
*. *^tti§*J> aie»tt3iit»i/<tt-tn6ofia*Tr 

[0 0 4 6] 7k®&mmt. *<tfiSc7DSiJ^T<i?DL.# 

aaatav*. ^-o^^aaattaM&LTa. a*. 

tf. *9J—)W n9J—)Vs 7"n/ty-jk x^u> 
yj3-;k yj-tu>6:fo7;pn-^aaa, ^a 

ac©7 5 Haaaat'*«avf ens. 
[0047] !&Bicjci;T«*ttaa <d> caa-r* 
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ctor#*ff®SttSijtt. m.Tk&lt'&'fo (c) Sr^tr 
SiJibTti. n- H5 :r ->;U'<>-tf>X;i/^>Sf 

h r-^^->2 0j ) . 5t?u=i-+->x5 1 ^>7 

[0 0 4 8] «*tta£ft (d) fcoS^tt^FfigfO-a^ 10 
S*a^-&S©S!lP» Mtf»C»ife#CD*D£M^i£ ( , 0. 
[0 0 4 9] — jRWK. i!*t£i£ft (d) t^CC>m-&tt^ 

14. Kgl*tell/^^tK©t©T&oTfc.6t^„ Vfr 



^SJe«HMMlc«B#iCi^7r-5. BPS, a^SJfcte 

i8*tt*# (d) £<Dj*ttSfc::feHT. 2**tt{t£#l 
(a) t«*ttft^4fe (c) tcoffl. Rtffeig&fcffiifi^ 
©#l*tt&ft (d) ffitflcisHT. ^7Ktt{t^fe (c) 

ra±T. fnfniEuf], 8E*tt{fc£* (a) ta*tt 

<t-&#) (c) <h©?n 7 ^M^W«Jn5. ft-? 
#J«>F*3SP(C«. 8*ttft£*J (c) 

ti^ft-a-r, «*teft£*> (c) 
*©*Bifc«£3ft*«**©« hps. 81*ttfl:£ft 

(c) ^6&-5>a^ftCD») te, «*ttft:^» (c) CD 

ft. 36H£*tC±oTH*T*£<!:**TS*. 3£&ftfi)t 
»S!»©a®tcH3£3nfc«*tt<k^* (c) tt. a^ 
#t&61". «*ttft#*l (c) gftT&-5;i£t><fcD 

[0 0 5 2] ft43, *«M©«ifi*jfrtt, s^-tt^fig 

fnnats^*^rr*«*tt{t^i*i (c) «. tejusnfe 
S © — ff&WOdtttUftMi co® © mit #>t * -s. 3t 



mtSl 0/tmH±) . WlcSI^S^TL, «* 
ttMQKK-ettttftt&UJK&S. g[*tti&ft (d) 4» 
<&8*ttffc£tt» (c) cojgft^±fEco$eH{cT^c:t 
T. 3£#&SI*te (£ft*#tt) ^L, JLO^®^* 

•5. 

[0 0 5 0] 1 #T4>tc*^tt^ggft -S^^^ 2 30 
±*TrSi£*tt{t£r#j (a) t3tm^M*63Wt*#Wr 
* 2*?M4©fta£1£Mj£tl©*^t©IiE^#) <fc«*tt* 
1* (d) <h©&®^j£«#;ftT:&0. MMW}<D 
m*&m#. (d) f-vCDSfft, «JB**W^©«*tttt 
ft: (d) ©SitMXteX :/!/-. WLM<&ltm7kfem# 

(d) ©*££©&«>, fta£tti&j£^<hl!a*tt;Kft. 

(d) a>#mi,m\stii£c!)js&tfimff&ti, *-ehmm 

#/©8bM4?£ft (d) (f^co«»*WS UH. #A£rtt 
ffl.fiE#lCDK^t)i:^M^-ti-^S*tt^ft: (d) tt. SMS 

TaboTSiVi,, 40 

[0051] ftm&m&fc®*mm\^Tn*>ntzimi\L 

VMJim*. £t*tt$tft (d) tttttS-a-fcttffiTJtM 
(a) a»S£r 564Lfccn5CjSttl** 

^fi^Tkttft^ (a) coa-&a^ic*3(t-5)^ne»cofii 
(c) ©a^sitfg^n. i ocostta^ew^Lfea so m 



\t, *WL©**«*ettft: (d) « + £<t 
[0 0 5 3] *5EM«)a*ttJ«»*©W*tt. ftHMtC 
tf. *«, Wtt. tt^tt. *^-fe;p 

ft, /1^-X>^, *OlOiIStt«t)C!)T*o 
[0 0 5 4] ^7LKft^^M-r-S.»^ric«. ^6 

a^tt«E^t»<t it, i ^tfica^tt^jfn-a^^ 

**tt{t^ft (a) 

a*«i*l»*m«J:t». tt7Ktt{t-&ft (a) ^a^rf 

[0 0 5 5] -t©J:5«cBfl«ITttfflr*a*atUT 
»4. 0iJxt4. 7i?K>l!i?'fy^f;k A7U;HK^7 

; jtf'Jx^l/^-yuzn-^/^U-K #Ulf 



j (a) <t«»-r*d». itc 
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CO 0 5 6] i#^*ir«&14^fia?a-»S!i££2fiJW 
#Btt*» 6. . #f£tt#JtttW*V»*aia* <fc o n £ L t». 

— ;k l-ya/v- ;k 2 -yD/v- jicoteagyji 

=i-)im; 7-th *3 L )lx. 1 ?)l>rh><Dm&irh> 
m ; i?3- : ?)VX.—7-)V<Dtto%3L— ; r)Vm. : BfKxg 1 ^© 20 
itxxfM ; hJl/x>©$n^^t*3S ; 

■/?dd^^>, S^DDX^>©$0#&5ii&j§58. 

6 ft «. 

[0 0 5 7] ±Syt*£ttlflj*<|fc*nHBLfc», 

mtm^mmit (T%.±mt) s-s-t^s, 30 

«<ttt**3f H»«pTfi«rlBTff 5 C t. 
#a£^J**!^±a£LftV>ttK*fiJfllLT. 

#$f£LH. 40 
[0 0 5 8] *5EWO«ift*j£Trfi6fflraStt3t«tL 

jSgjJ<3 0 OnafillTSi^i K. 3 5 Onm.iy.±T- 
»*Ct*««flcff*L^. JStt3ttt©flfelc, x 

*"r*«*ttft£tt (c) a-&fle©»^«*«i;*fcje> 
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©Siigti. 1 ~ 5 0 0 0 mW/cm' (1 0-5 0 0 0 0 
W/m' ) ©feBrtW* L < , 10~2000 mW/cm' 
( 1 0 0~2 0 0 0 0W/m ! ) ©$&HtW$ £ L 

<. *^tt^teftr:a«#*#-r***ttfl:-&* (c) 

3F«aftna«^s2fijsi±wr*Bi!*ttfl:^* (a) t> 

5:»it,T*< CiAWiL^ 

[0059] jca^oaxawiciMnstift&^. 7 
t«t, ^a~5 o*cs«©ieH3&*0*uv». torn, yt 

[0 0 6 0] ^«rfl£Ji!E»**«*7LK#T»a»^0«fc'5 
l**tf»#Bfc«£K:tt. iftHK «?U 8&^©2f 

[0 0 6 1] *»(B0«I*ftl:J:?Tll6n4«*tt 
OSii$ti^.^®«*14^®#3tt. *EiB£K£*ttJI*< 

it<. 10Sa±ITt5IiWJK, 2 osjy, 
±fi"Ff ictfAbD. *se 

Jf*L<, 4 5«£lTT*5ilii«ffiL<. 3 0SW 
£#3 Steffi; L<, 1 OSOTTJb^Ci: 

Stt^5 I U/cm' &±T***#i?SUH, 2 0 I U 
[0 0 6 2] *%WW^jg^?£T'®jt$n«.«ffift7Ktt 
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[0 0 6 3] 

t, rgjsj ru: r%j «, ^tcWOtf&uKO. 
[0 0 6 4] [SlI^JS B JW"F£0HSS«SLO:jt« 

[0 0 6 5] (i) 7nmmn<Dm^. 

[0 0 6 6] ( 2 ) BEiftSIOSIM 

n^wtta (esc a) \z£Qmi£Ltz7im®.i&-c~$> 

vxmytmTftffimmE scas 5 om^m^\ 
mmtytm^m^<D^m (e) ^*9o° <D&#-vifr> 

[0 0 6 7] ( 3 ) »j >Sttil!]5£ 
omfe^mzft-DTft-otz. 

[0 0 6 8] (4) ifil^ji^-ttSt!^ 

mmcommzvymMWte (pbs> T-MiLfct. 

PRP) £Srtm<z>SBK?H-e\ 18 0^>+^-h 
•T-So ifc^X 5 . PBST3@'J>XLT2. 5il%0 

-a-, iSiii*TU>xi. $-ttx\ m^m 

(SEM) tC«t0^ffi^«^Lfco 

[0069] immm i ] 

rza-7D>f^7BPE-4j ) 
4 0g&. l#^*^c¥^^3LT3^1(D7^7^U^*£# 
(**) §!!<£> ra-^-r 7?V-4 2 6 3j ) 6 0SB. £ 

a^rttffl)«ft (i) 

[0070] (m*&m& (d> oiss) j^&aa^w 
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TS«*-ttft^ft (O tbt, ^/ (2-7 5MJCK 
;|,**->x^;u) 7v7F*X7i-h (tt*tt{t^ 
(#> So r^-T MXf^PAj ) 1 OSE. MS*8 

9. 5gPRz>*7p'jx^w>yu a-;i/^y-4-y 

LT, (d-1) 

[0 0 7 1 ] ^U>^g£#T££bkttfc£tl (c) 
ill, ;* ^ 0 U JKt-^/t U > (4#MBS 5 5 - 1 5 8 0 
5 5 -^CDSIM^J 2 fcBfcOffc^tt) 5 gflRU^®7k 9 5 
10 MZiS-lzM-esl'T. (d' -1) £f#£„ 

[0 0 7 2] ($II*ttlS»0#fi) #iJXf U-> 

(1) £Jf $ 2 5 0 Amnlc^fr l- 

(d-1) 4>l:SALT, iS^(C5 OmW/c» ! (5 0 

ZmVliil,. (d' -1) fiC&AUT 

^SS^3 0#K^ltLfeo 
[0 0 7 3] Z.<D£.o\Z\sTnfz®ltyd : &3 0%<DJL? 

s-)m®m*izi o^gai, -A^x\ sit*Ti o 

[0074] &mm7k®.i$.M®<bmm\z-o^T. ^mm 
a. Ttmttm, ^ u ymikmwz^mm^^m^ 
i&nz^Ltz. mt>titz%Mm.*&&LM%>i<Dim 

Eizm^tz. mmwiT*mzmmm.*&f$.B® 

<D-$.&ittfL&m*. 3 7'C<7>7Kt;:J;oTll£5iEL&^o 

fee 

[0 0 7 5] (d - 1) Rtf (d* - 

30 1) tC, 5 0mW/cm : (5 0 0W/m ! ) (W&ft-M* 4 

o #fisiBW lt t . tksm* izm<mxte7Mtm<m 
tti-tzztitm^fzo co*^»S:y;wt-5 

X— >a>^n?hy57^- (GPC) jBl^bfctC 

[0 0 7 6] mmm 2 ] 

(^TKit^fr (d) nmm) mwtmgzurzmfcmt 

(c) tLt, (2 -7^7 u d< ;i/^-+->x^- 
;P) 7v7^«7i-h (*^ttft^ (t*) 
40 -f hXXxJUPAj ) 10g|5. -\AU >sa£#T 381 
7Ktt{t-&#l (c) tLT, •0£M.Wl-<:m^tz*Zm))V 
'J > 5 gfl. #ffiffittgiJ<i:LT^Ux^U>i7'Un 
-)R y - 4 - y x)i- 7 x x)i/x-r* o . 5gp, 

3&®7K8 4. 5g|5^^-tS^UT. (d- 

2) *mtz. 

[0 0 7 7] (*ffi^*tt^P^Of^®) 1 tC*S 

^T. (d-1) Rrj (d' -1) \ZRZ. 

T, ^TKttJg^ (d-2) 4fflV^c£i.^tt. H^Jli: 
l^^lc LT^8gttroSffi^*14fiX^^iSjS Lit. 
50 [0 0 7 8] Z\<0£5izLTmcmWm7k&l>SLBV>>e>& 
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TlgiHL&^ofc. 

[0079] «ii3Ufctt*«^> -mm<o®.7}<int 

[0 0 8 0] [£t£ft| 3 ] 

(jBfcMt©3M£tt*ftj«tt©ii«> m^mt^ (a) 

yt-^v7i"J «B-XHt«*(ttc)ttO r^a 

-7D>r^ 7HDDAJ ) 9 8gR£:. ftS£RIA&a>J £ 
L-T (^Atf-f^-ftS!© H )IX*3-T-1 8 4J ) 
2g|5i£i$-lc:iI£LT, a*7ktt©ftfi£teiia>5)ctt 
(3) 

[0 0 8 1] («^ctt«# (d) <DW$M) Wtt<*>* 

^s/x^u- 2 ' - (hu^.^;i/T> ; &-^') x^;i/ 

*:X*U-'l'3'J> ; 4#MBa5 4- 6 3 0 2 5#OSIJg^J 

nce*©fl:-&»> i o». viu>aistni* 
55-158055 >i%<r>mMm 2 tciH*©^^) 5 

4-/XJU-7iX;|/X-^-;U0. 5gft. R^B*8 
4. 5»*iS-t:fi£LT. (d-3) «# 

[0082] mmm^^mm^m) *'Jxfu> 

->-h±fC, 3-^-£;HV>Ti**14©ftfi£14i&$$& 
(3) 2 5 0 wmCa*L)5: ! t)CDg-^M4'T2g> 

5Mli*fl:L.fc». £©^««ft*jfc8*ttilH* (d- 

3) tpiC&ALT. it^lC5 0mW/cm ! (5 0 0W/ 

m') ©*ni**4 0#MJH#L-fc. 
[0 0 8 3] £©<fc?lcLTt#fcK{t^£3 0 %©x;? 

[0 0 8 4] £©£5CLT#fc*B5«7M£fi£IM&l©^ 

[0085] mmm 4 ] 

(»*tt©3t«^tt«Lrii*©H«) m*&{t&® (a) 

tit, i<rrt-<¥\z2m<?>7i7 'jjim&^rz^-y-y 
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-7n>f^7HDDAj ) lWt. 3t*^HJ6SiJtU 
T (fA^^-ftS© r-f )V1J*r3-7- 1 8 4J ) 
0. 0 5 SR. 9»S^-fCfi#UT. 
W*te©3t*fcttfcjS4lj (4) 
[0 0 8 6] <*M8*14j£»tt©fnU ^ft**?? 
X'-7fflSSML,fcAXteffl*^ ttB*1'>*ftfI 
* (t*) SScd^U^-^^^ >*4>S*! rp- l 0 6J ) 
s**tt©ftft£tt;safi£ft (4) «t>fc«*u io» 

T. ::©n-^f >^*£. (d-3) fcS 

jSbfc^. jt*.tC5 OmW/cm' (5 0 0W/m ! ) ©& 
^«S$:4 0#W3g»Lfc. 

[0 0 8 7] zo^oizLmizmitVaZ 3 o%e>x.i? 

y-JMc***Kl OMtlL, fcKT-1 0 

[0 0 8 8] £©£5fcLT#fcS®«*14/£®fcl©* 
20 jfiL$ufi£tt©iigS£^l tc^bfco »f.nfc«H 

«*tt^#3©«ffig?*tt/i <om £ tt^as«TFSBa«[ 

*H«*ttBR»«J©^j*#*»*»4. 3 7"CO*lcJ:o 
Tfi^HL-fc^-pfc. 
[0 0 8 9] [SHJE0IJ 5 ] 

(«*ttig# (d) <nmm) z>m*mt 

£® (c) tLT. xw>Ky-^xh+->^^^u 

(H*3Wta(1*)«0 TAntox MS-2 
nj 2 ogp. 'v/t'j >as**-r^«*tt{t^rti (c) 
30 t. LT. ^-fe/^i' 'J D'fJW+yifJK'yy?^- 
h (nafa«x «*) §?© r*i/>XMOij ) fv^u 

>^e»^b/c/^^ U > THep-MO 

I J 5gR. WfflJSttfflfcLTtfUX^l^if'jn-JI^E: 
/ - 4 - y XJI/7 xXJUX— t\IU 0 . 5 SR, 
4. 5gR£i^-iCg£LT, (d-5) 

[0 0 9 0] (*iE**ttj3i#*|©{fc«) 1 \Z& 

t^T. (d - 1 ) RZf (d ' - 1 ) tCf^A 

T. WLiKtm®- (d-5) SJBUfcfiWa, ^SS^J 1 t 

[0 0 9 1] d©J:5HUT»fc*E«*ttBR»«l©* 

«jg^-ttffl^m«:Sl iCSLfc. /«t*J. #enfc«B 
«*ttfi)c^tl©*ffi«*tt)l©)Pai4. sicsm^ffia 

[0 0 9 2] [HJffi^J 6 ] 

(»*tt©3fcm£ttfijattt©»i«> ^*tt<t^^ (a) 

50 <h L-T. l^*lc2®©Ti"J^S*W-r«.^+-!t> 
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-7D>T-f 7HDDAJ ) 5SP. ^t&^mt^Mt LT 
(•^A'tf-f^-ltSi© KM*a7-18 4j ) 0. 

2gp> Rtfx*/-;i/9 5«£*a-l::iI£bT. ttTKtt 

©ftS£tt*&Ji)cft (6) 

[0 0 9 3] (d) (OWOi) 75>4WT 

■5$?#ttffc£«J (c) iLT, N, N-S^^T^'J 
;U7=H ( <«0 »AIS© TDMAAj ) 1 5 Sfl, *\/t 
'J>»**Wr***tt{t^» (O tit. =t)t>*9 

(He) S3© r*i/>XMOij ) <t'\A , ii>^£.-&/£b 

fc**? >J ;Hfc 'NAU > THep-MOIj 5g|5> Rtf 
^StK8 0g|5*^-tC?l^LT. (d-6) 

[0 0 9 4] (£B£7M£j$ft*4l9®fHB) ItS 6 0cm© 
HJEMfctCWo&^lfc* (H*A*<'J-> (#0 IS COM F 

-9oj ) **tto3ta^tta^» (6) tfcis 
tx*,/— ;K£jff£$i£T. 7£'J u-h©3— 5V > 

(d-6) fc«i*bfc», 0mW/ci ! (5 0 

0W/m') 4 0U>|Hlfii*tbfc. 

[0 0 9 5] C©i^l:LT#feSftiftl*3 OXWXi' 

[0 0 9 6] C CD J; 5 UT»fc*H«*ttrt»*©* 

*»o&. 6 T»fc*ini*ttj«jiMfeoaa» 

[0097] immm 7 ] 

(d) ©SMS!) «gMS**-r*«*ttfl:^ 
ft (c) tLT. 6-T5"JD-f;P (I-O-) n-7 

5=-;i/^;i/n->H (#w^ i 0 - 5 3 6 5 snommms 

tCK*©Yfc£#»> 10 SB. AAiJ>MStt5l*tt 
{L-gfft (c) tLT. ;* >J D-f Jl-t+ylfJK V 

->7*-h <iflfn*i (ttO $8© r*l/>XMOIj ) 
t'sA'J >d>6£/$b/t*:?? UJHfc/^A'J > (Hep 
-MOIj 5gP. X««B*8 5»*i^— (Cfi^LT. 
«*tt*# (d-7) 

[0 0 9 8] (*ffi«7KttJ*®ft ©#«> £%0I 1 
HI, *gzM43£# (d - 1 ) RZfi (d ' - 1 ) (CftA 
X. (d-7) Sffl^mtt. *SS«l£ 

[0 0 9 9] £©±3lCbTf»fcSBi«*ttj«®tt©a 
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[0100] [HSg^J 8 ] 

(«*tt«#: (d) ©US) 7$y*»£«:*rTS«* 
ttft^ft (O iLX, **$MJ D-f ;U**5/X^JU-f 
7->7*-h (BSWttX (80 88© r*U>XMO 

10 u ) t ^ u •» 6 bft / ^ ^ 'J o^r •> 

X?;l/7 5y*;^XJl/i/U->> TG 1 y-MO I J 1 

0*. ^'j>»a«:#r*«*tt<t#* (o tu 

t. *:?£"J a-f JU*^->x^;i/-i'Vv'7^-h (uaft 
€1 (#0 SS© r^i/>x*MOij ) tA/tu^s^ 

(SLfc^^^UJHt^'J > THe p-MOI J 5«L 
#Bffitt»J£bX\ #'Jxfl/>^U3-M;-4- 
/X^iXJl/X-^-M/O. 5ffl5. RZ>"^®7k84. 5 

& s^-cs^bT. (d-8> 

[0101] (£ffi&*'&i$&4fe<Z>fl£8) 1 (Cfc 

20 HT, ffl*14?gff (d-1) Rtf (d' -1) KttA. 
T, (d-8) £JB<r»fc£W4. HM« 1 i 

»OS£«f#J«»*tt3 7 , C©*i£ c k^TSS®b&^-p 

30 [0102] [jtCM 1 ] (»»«***r*-*ft£ttfl: 

^* S & 5 «L*14H €r*f ^> £9£*ttJ&B<Kl ) 

Tffl«r»fcBWctt03iaidttart* ( 1 ) *JP 3 2 5 0 m 
mt:a*l/&'b<OS. SMIIlTWVJfclWcffllft (d 
-1) ^ICSALT. ifi[%{C5 0mW/c«' (5 0 0W 
/m ! ) ©*^«*4 0fJ>|IB!«»bfc. 
[0 10 3] C©«t^lCbT^fcB!{tftS:3 0 %©X^ 

;-)wmt&wzi o^KS^sb, *i>x, siETKTio 
40 m^nit. 

[0 10 4] d©cfcO{CbTf#fc^DSffi7Ktt^ft©* 

[0105] «2 t^bfcis**^. «»aa©***s 

Jfe^ii^tt b T H d <>: 5 -5 . 

[0106] [tt«09 2] (x;u*>*s*rr*Bfctt 

ft) XM^SV-^lh + y^^^Ulz-h (B*?L 
50 ft?fij («)»}© TAn t OXMS-2NJ 2 0 gp. 
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tt^JtLTtf UX^I/^'J n-jUt 7-4-7 -)l>7 
iZJU-f^O. 5 SR. ROfIS* 7 9 . 5gR£:«3— 



24 



[0 10 7] iMc, #UXfl/>y-HI:. n- 

(1) 2 5 0 MmiC^flTL;tt>©£, ±E©8!* 

tti&ft'flC&Ab/ift. ifi-SIC5 OmW/ci ! (5 0 0 

[0 10 8] C©ct-5tCLT»feJil{t#3*3 0%OI^ 

y-^TK^tfici oftf^iffliu &ht% s«E*-ei o 
[0109] ccD&^izLTmz&mm.fc&fS.Bmz-z) 

[0 110] «2»C^bfc«Sm^6>, 7Jl-*>g<£>*.£ 



10 



< 



[0 111] [Jt*t«3] C\A*'J>S£«:#T-6B£ 

ft) #UXfU>y- hit. =i-*-ftflit»T. SIM 
m 1 Tfflt»fcB|[*tt03ttS^1tttric«J ( 1 ) £ff a 2 5 
Otfml:atLtt)«)S. St^ttSStt (cT -1) 4>C 

[0 112] i©±-5tCLTftfe®{b#)*3 0%(DX^ 

7-;u7k*«(fK:i oftiwgfliu o 
ft£f#fc. 

[0 113] ^©«t'5tbT#fc*Hia*ttJ«»«JlCt? 

£tttU*£fro 2 fc:jSL&. 
[0 1 14] *2t^L-fcife**^. 'VPJ>3£*®* 

**S^*-e-fc*ffifeifiUji^]lii/h*©tt»lk*»*<. its* 

[0 115] 







55 m i) 
(%) 


^<\J >- 
(IU/cm 2 ) 










1 4° 


[PJ=4 
[S]=2 
[N]=5 


2 5 


2 0 


2 




1 2° 


[PJ-3.5 
[£0=2.1 
[N]=5 


2 1 


2 2 


3 




1 2° 


[P]=4.2 
[S] = 19 
[N]=2.2 


3 0 


9 


i 




1 5" 


[P]=3.8 
[S]=2.2 
[N]=2.5 


6 1 


7 


3 


mmm5 


8* 


[S]=3 
[N]=5.1 


1 0 


2 8 


1 4 



[0 1 16] 



[«2] 
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26 







7C m l) 
\yx>j 


kji cur y 








mmme 


- 


[S]=2.6 

[IN J I.O 


4 2 


1 2 


1 1 




1 9' 


[S]-2.1 

[IN J — 0. 1 


5 3 


6 


5 




2 5" 


[S] = 18 

[IN J — 4. / 


2 9 


1 8 

xm*mm 


1 3 




1 5- 


[P]=4 

[IN J =4 .-<4 


0 


8 0 


10 0 




1 4* 


[P]=2.1 

[IN J 


0 


2 3 0 


2 0 0 




4 0- 


[P]=1.8 
[N]=2.2 


2 7 


10 0 


112 



[0 117] 1) s\rt>J>UM (Sodium Salt, Grade 1 
-A.SIGMA H-3393) <DE S C AiZ£.Z> 7CS?t##T© 30 

: [S]=6.4%, [N]=3.4%. 

2) m— (HO r^x h^-A^'J > 
sj ctaaij&te*. 

3) &-<r<D«^«S& (SEM) 0 BSj***.fcftT 
$>-5. : fa/10000wm' 

[0 118] *1RZ>"^2 (C^Lfci^a^e, &SISE0>J 

[0 119] *jliHjl©SJB«HfltCJ:r). At^of># 



[0 12 0] 

[0 12 1] *|£Wffl«ift^K:J:oT#6n**ffi« 



( 15 ) 



^12000-80189 



F^-A(#*) 4C081 AB32 AB35 AC15 BA03 BA05 
BB01 BB02 BB04 CA021 
CA031 CA082 CA102 CA282 
CB042 CC05 CC06 CC07 



CD062 DA01 DA02 DA03 





DA04 


DA05 DC02 


DC03 


DC05 




DC06 


DC 14 EA06 






4F006 


AA15 


AA22 AB03 


AB43 


BAOO 




CA09 


EA03 






4F073 


AA01 


AA08 BA18 


BA48 


BB01 




RRft9 

DOW L 


DDUO Lnlu 


FA01 


EA1 1 




EA21 


EA22 EA23 


EA24 


EA36 




EA77 


FA03 FA05 


FA06 


FA12 


4J011 


AC04 


QA03 QA06 


QA07 


QA12 




QA13 


QA17 QA18 


QA22 


QA23 




QA24 


QA33 QA34 


QA35 


QA37 




QA38 


QA40 QA42 


QA46 


QA48 




QB05 


QB15 QB20 


QB24 


QB28 




QC07 


QC10 SA02 


SA04 


SA06 




SA07 


SA12 SA14 


SA16 


SA20 




SA22 


SA25 SA28 


SA32 


SA34 




SA54 


SA61 SA64 


SA76 


UA01 




VA01 


VA04 WA07 


WA10 





